The gaming industry occupies the leading position in Macau's industrial structure and government revenue. Such a dominant position presents dangers, and so from the economic, political, and strategic points of view it is vital for Macau to diversify its economic development. In this paper, we analyze the development of Macau's logistics industry using a SWOT analysis. Results of the analysis are presented. Conclusions are drawn and recommendations are made for developing the role of Macau's logistics industry.
Introduction
The Macau Special Administrative Region (MSAR) is transforming into a world tourism and leisure center. Diversification of its economy is proposed in Macau's Five-Year Development Plan released on 8 September 2016. Participation in regional cooperation to eliminate bottlenecks in land and resources is a vital issue for Macau to resolve as a prerequisite to diversification.
The Research Center for Macau Social and Economic Development, jointly operated by City University of Macau and Liaoning University, published in April 2013 a research report titled Report of Social and Economic Development of Macau 2012. The report concluded that the sustainable social and economic development of Macau is highly dependent upon a reshuffling of industrial structure.
The Chief Executive of the MSAR, Mr Chui Sai On, reported in the Legislative Assembly in November 2016 that Macau's gaming industry is undergoing continuous adjustment and the government will in future emphasize the promotion of economic diversification.
Benefiting from tens of millions of visitor arrivals every year, annual retail sales have increased from MOP 19,391 million in 2008 to MOP 61,541 million in 2015. It may be inferred from these figures that the demand or need for logistics services has risen dramatically.
In this paper, we analyze the role of the logistics industry in the diversification of Macau's economic development and provide recommendations on developing the role of Macau's logistics industry. This paper serves as a reference point for stimulating the interest of individuals or organizations involved in facilitating the diversification of Macau's economic development.
Literature review

SWOT analysis
SWOT analysis or SWOT matrix is a strategic planning tool which was first presented by Learned et al. (1969) . SWOT -an abbreviation for strengths, weaknesses, opportunities, and threats -is a structured planning technique for evaluating the four elements of person, product, firm, and industry. It involves identifying factors that are favorable and unfavorable in terms of the four elements.
In SWOT analysis, strengths and weaknesses are identified as generating or diminishing values in terms of internal factors; while opportunities and threats are recognized as reinforcing or weakening competitiveness in terms of external factors.
This kind of analysis does not in general provide complete measurements but, if used properly, it represents a basic reference point for formulating a valid strategy. It provides a platform from which to identify the preferred future position and understand how threats could turn into opportunities by utilizing strengths.
SWOT applications are used in industry planning, market research, and environmental management and improvement. Case studies include: the challenges faced by Venezuela (Duarte et al., 2006) , health tourism (Aniza et al., 2009) , the Greek mining and mineral industry (Nikolaou and Evangelinos, 2010) , the Turkish yacht industry (Sariisik et al., 2011) , entrepreneurial potential in Argentina (Helms et al., 2011) , and in China construction waste management (Yuan, 2013) , construction projects (Gao and Low, 2014) , and the bio-energy industry (Zhu et al., 2015) .
Macau's economy and logistics industry
There is currently almost no research available on Macau's logistics industry. Carruthers et al. (2004) pointed out that compared with Hong Kong, Guangzhou and Shenzhen, Macau is less important in terms of source of goods and scale of logistics operations, including its airport and air cargo routes. Lian et al. (2011) pointed out that according to the People's Republic of China (PRC) 12 th Five-Year Plan (2011 , Macau's development positioning aims at transforming it into a world tourism and leisure center. Liu et al. (2015) reported that Macau's economy continues its rapid growth, but noted that economic and social problems have emerged, including undiversified economic structure, large income inequality, price inflation, etc. These problems have generated dissatisfaction among citizens which in turn has caused concern for the MSAR Government.
Macau needs to adopt an appropriate diversification strategy to actively promote tourism, the wholesale and retail trades, the convention and exhibition industry, and the culture and leisure industry. Consumption requires logistics and supporting industries such as air transport, warehousing and packaging which will subsequently be developed. How to support and promote the import-related logistics industry to optimize urban domestic demand is a subject worthy of study.
Macau's logistics industry based on SWOT analysis
The MSAR Government established a special fund for cultural and creative industries in 2013.
As the convention and exhibition industry has achieved stable development, various related industries have been stimulated. As shown in Figure 1 below, Macau will devote energy and resources to boost the development of Chinese medicine, the cultural and creative industries, and the food and beverage industry; all of which would need the support of the logistics industry. China resumed the exercise of sovereignty over Macau on 20 December 1999. According to the Macau Basic Law (1999), the MSAR was established under the principle of "one country, two systems", whereby the capitalist system in Macau will be retained for the next 50 years. Macau has adopted many measures and policies facilitating business such as a market economy, free trade port, efficient and expeditious customs clearance, and low taxation with the complementary rate not exceeding 12%. The growth rate of gross domestic product (GDP) has registered a stable and strong trend: from 2007 to 2015 the average growth rate was about 14.3%. 
Ability to develop
According to the Monetary Authority of Macau (AMCM), the foreign exchange (forex) reserves of MSAR stood at MOP 6.17 billion at the end of 2014. The retained surplus rose from MOP 3 billion at the end of 2000 to MOP 168 billion at the end of 2014. Macau has a sound financial basis for development.
Macau aviation policies
The Civil Aviation Authority (CAA) of MSAR is committed to upholding an open skies policy, which is the most liberal policy recognized by the International Civil Aviation Organization (ICAO), and assures the flexibility and capacity to create favorable conditions for further developing air transport.
Up to October 2015, 45 countries had signed air services agreements with Macau; of these agreements, 38 were officially confirmed. Macau now has 41 operating routes, with bilateral flights between Macau and Asian cities. Further development of air services is urged. Presently, the HKIA two-runway system is confined to a maximum capacity of 420,000 flight movements annually, and is expected to reach this maximum between 2019 and 2022. A HKIA 3 rd runway is estimated to be ready in 2023 and this transition (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) (2021) (2022) (2023) creates an opportunity for the recovery or revival of Macau's Air Cargo Transit through cooperation between HKIA and Macau International Airport. The completion of Hong Kong-Zhuhai-Macau Bridge will also increase Macau's opportunities.
Demand for air cargo in the Greater Pearl River Delta (GPRD)
Airbus Global Market Forecast claims that, in the next 20 years, global passenger and cargo traffic is reckoned to record an annual growth of about 5%, with Mainland China as the key driver.
The GPRD is composed of Dongguan, Foshan, Guangzhou, Huizhou, Jiangmen, Shenzhen, Zhaoqing, Zhongshan, Zhuhai, Hong Kong and Macau. By 2030, it is estimated that the annual cargo tonnage and the number of passenger trips in the GPRD will be 18 million and 387 million respectively. These demands exceed the combined capacities of all 5 airports in the GPRD, namely Hong Kong, Macau, Zhuhai, Shenzhen Bao'an, and Guangzhou Baiyun.
Hong Kong-Zhuhai-Macau Bridge (HZMB)
The MSAR, the Hong Kong SAR, and Zhuhai City of Guangdong Province will be linked seamlessly by the Hong Kong-Zhuhai-Macau Bridge straddling Lingdingyang at a length of about 42 kilometers. HZMB, which reduces transportation time and costs greatly in terms of passengers and goods, facilitates the complementation of regional strengths, and the transformation and upgrading of economic development for the region. HZMB, which is expected to be accomplished in 2017, aims to promote cooperation among Hong Kong, Zhuhai, and Macau both directly and indirectly.
Hengqin development
In August 2009, the State Council of Mainland China officially approved the Overall Development Plan of Hengqin, whereby Hengqin Island was positioned as a demonstration area for the new model of cooperation, under the principle of "one country, two systems".
In July 2011, the State Council officially approved the new strategy of implementation of an innovative policy in Hengqin that is even more special than the policies adopted in the existing special economic zones of Mainland China. Hengqin has adopted expeditious customs clearance, preferential taxation policies and innovative institutional mechanisms. For example, financial institutions in the Hengqin New Area are permitted to set up offshore foreign currency business.
Regarding infrastructure planning, Hengqin is expected to become the new transportation hub taking in the HZMB, Guangzhou-Zhuhai Intercity Railway, Jinhai Bridge, and the GuangzhouZhuhai Light Rail.
Mainland China and Macau Closer Economic Partnership Arrangement (CEPA)
Great opportunities for Macau have been generated by the Mainland China and Macau CEPA, which was signed by the Central and MSAR governments on 17 October 2003, and became effective from the beginning of 2004.
Macau and the Mainland China strive to facilitate trade investment and the exchange of information, and through closer cooperation to ensure conformity of standards and greater transparency.
Under CEPA, logistic services are categorized in the chapter on Trade in Services. Macau service suppliers are qualified and are allowed to establish wholly-owned logistic enterprises in Mainland China such as ordinary road freight services, consultancy services and management and operation of logistic services.
China-Portuguese Speaking Countries Cooperation and Development Fund (CPD Fund)
In October 2010, Mr. Wen Jiabao, the Premier of the State Council of the PRC, made a formal announcement at the 3 rd Ministerial Conference of the Forum for Economic and Trade Cooperation between China and Portuguese-speaking Countries. In order to give full play to the unique advantages of China and Portuguese-speaking countries, and to help their economic cooperation achieve a larger scale, the Chinese government undertook six policy measures, the first of which is to establish a CPD Fund of US$1 billion. The CPD Fund is characterized as the essential policy or program for the Chinese government to encourage and deepen the economic and trade cooperation between China (including the MSAR) and Portuguese-speaking countries. The CPD Fund achieves its aims by focusing on the financing needs of companies and promoting the business development, globalization and economic improvement of the member states of the Forum.
Reclamation planning
In December 2009, the Central Government approved Macau's reclamation plan, which consists of 5 zones (A to E), totaling approximately 350 hectares. Figure 2 below shows that zone A is the largest, being about 138 hectares. It is planned to be used for commercial and residential communities, transport infrastructure and waterfront parks. The government of the MSAR has studied the building of the fourth cross-harbor link connecting Zone A (adjacent to Zhuhai) and Zone E (adjacent to Macau International Airport). This plan will be reported to the Central government for approval. The competitiveness of the facilities of Macau's logistics industry will be upgraded even though the exact date of completion is to be confirmed.
The Pan-Pearl River Delta Regional Cooperation Framework Agreement (9+2)
The Pan-Pearl River Delta, known as "9+2", is composed of 9 provinces namely Fujian, Jiangxi, Hunan, Guangdong, Guangxi, Hainan, Sichuan, Guizhou, Yunnan; and 2 Special Administrative Regions, namely Hong Kong SAR and MSAR. Regional cooperation has been carried out in accordance with "one country two systems" principle and within the frameworks of the Hong Kong CEPA and Macau CEPA. The cooperation among these 11 participants has mainly focused on commerce and trade, infrastructure, tourism, information development, environmental protection, health and disease prevention, etc.
3.4
Threats to Macau's logistics industry 3.4.1 Gaming monopolizes Macau's industrial structure, as Figure 3 below clearly reveals. The figures in Table 3 below show that from 2008 to 2014, in terms of relative importance to GDP, the secondary sector declined from 12.2% to 5.1%. By contrast, the tertiary sector maintained its dynamic, rising from 87.8% to 94.9%. Referring to Figure 4 below, the difference between tax revenue from gaming industry and nongaming industry has tended to grow larger and larger. In other words, the potential risk to Macau's sustainable development has become severe. Five-Year Plan (2011 , Hong Kong has been empowered to develop into an international logistics center. Thus, Macau's logistics industry is facing a crucial challenge.
Customs clearance between Macau and Mainland China needs to be made easier
Members of the Committee for the Development of the Logistics Industry of the MSAR Government expect the government to initiate policies to support Macau's logistics industry. In the short-term, enhancing customs clearance between Macau and Mainland China should be prioritized.
The results of our SWOT analysis are set out in Table 5 below. 
Recommendations for the development of Macau's logistics industry
The objective of the development of Macau's logistics industry is to facilitate the diversification of Macau's economic development, which seeks to build a foundation for sustainable development and enable Macau residents to share the fruits of development. Diversification also seeks to strengthen the sustainability of Macau against fluctuations in the economic cycle.
Positioning of Macau's logistics industry
The positioning of development of Macau's logistics industry is characterized as: (1) Meliorating importation logistics; (2) Developing air cargo transit.
Meliorating importation logistics
As the data in Table 6 Generally speaking, this phenomenon is attributed to the expansion of the casino industry, flourishing tourism and an increase in population including from increases in foreign labor.
A series of major public works, including construction of public housing, infrastructure development, and land reclamation is now under way. These projects will stimulate the importation of building material and industrial equipment over the next decade.
Developing air cargo transit
Before the restoration of "Three Links" between China and Taiwan, Macau's air cargo benefited from this special situation. However, with the restoration of the "Three Links" since December 2008, direct flights, shipping and mail services recommenced. At that time, global economic crisis added a degree of world economic uncertainty. The effect on Macau's air cargo was inevitably negative. As Figure 6 and Table 7 below show, air cargo has suffered from significant declines year-on-year in terms of imports, exports and transit goods. 
Conclusion
The basic need for a logistics industry -including transportation and warehousing -is derived from the need for distributing merchandise. Macau's logistics industry is neither a dead nor declining industry, but it is facing a perplexing issue; namely, how to develop.
We have investigated the development of Macau's logistics industry using a SWOT analysis. Based on the results yielded by the analysis, suggestions and conclusions are made for developing Macau's logistics industry.
The analysis shows that Macau possesses unique development opportunities and regional advantages that we believe will drive the evolution of its logistics industry, which in turn will promote the MSAR's economic diversification.
A simple SWOT analysis provides a necessary but not in itself sufficient base on which to set priorities or provide alternative decisions. Business decisions need to be based on reliable, relevant and comparable data, which can best be provided by large-scale quantitative studies that build on the suggestions that have emerged from the analysis presented here.
